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(54) IMAGE SIGNAL PROCESSOR AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lengthen the 
photographing time of a still object, to enhance the S/N 
and resolution as well and to further generate a still 
image with the number of pixels remarkably exceeding 
that of a CCD imaging device. 

SOLUTION: An image of the object made incident via a 
group 1 of lenses is supplied to a CCD imaging device 2 
for every field and frame while a shutter 10 is depressed. 
The group 1 of lenses is controlled by a system control 
circuit 9. Variation of the direction of an optical axis is 
detected by vertical and horizontal angle speed sensors 
at an angle speed sensor 1 1 . A signal to control the 
direction of the optical axis is generated from the 
detected variation by using a variable optical axis 
element to be included in the group 1 of lenses at an optical axis control part 12. Cylindrical 
conversion of an image signal is performed and plural photographed image signals are 
successively added together in real time as aligning a reference image signal and the present 
image signal at an image processing circuit 3. In addition, the image to which the cylindrical 
conversion is performed is inversely converted from a circular cylinder to a plane and supplied 
to a compressing circuit 5. 
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MMMMt©*SHl 

[89**1] *+y*fc#LT^3l«h WkfclWfc* 

lE'/t y * f: > ±EiO* S tiltW&ZDm Lfc 

k *» b ft 6 i i: t WK k -fC 
[ft** 2] »**iK*iVNr, 

|q*3;h,fc-hEH*©HA*sflS 1 (omfema 9#tt£/h 

a©fca*fr frft V ^ J: 5 K L-fc r t Sr^SS: t 5 B&fi 

[ft** 3] |S**liC*5Vvt, 
10)1 S ftfc±EB&Z>B£ *<£ 2 co^f £tt J: 9 * # v 

W»i:i-5B««*«3aaS«. 
[It** 4] lt**3IC*5V^ 

[IS** 5] i/+y*4rJ¥L"C^"Sllh B&£l«g#C» 

«g&:£>B&£«&i- 5 1* <Z>B3 # Jt « tt/h $ v *5B ©# 
-g-H, ±E«&©B»ro3te«#fi©£ife£fl53tett£Sl 

*i,fc±EB&*, SiPBfcfc, ±E«3JIBftS 
tc*f LTj^<OSEffifi<0&g-r ;h,£#-f £B£ t <Offl 

tfcffi $ JifciEttBf ftfcJS C-C±BB&£*iE-f 5& 

gfMIfit, 
t, 

[It** 6] lS**i*fcfi5icjoV>r, 

[ft**7] »**l*fctt5fc*JVvC, 
Sfefc, ±EMfc«rB«M-Sffilt¥«i, 
JE«t £ *ifc±EB*«rE*tf- 5 IB^Wfr 4 , 



±EEft8Efto&»btt*ffl Lfc±EHfc«:#»t5#»* 
[If** 8] »**7fc*iVvC» 

J:E»lfeiil^ T?SMfe£ *Lfc±EB«t*s iULLEflnlf^g: 
*in**ftfc±EMfc«:±EE»KW::E*1- 5 «t f> tc 
Lfc r b t +5 B£tff ^*&SglB. 
[»**9] ft**7l^^-C, 

±Ban»#«-cy r/ui'-f Aasiij|t*ji,fc±B«k©* 

fciEEBUKfrfcE*-*-* «t 5 £ Lfc r 1 £#g!t £ 1"S 
[If**10] |»**l*fc«5lC*JVN-C, 

[lt**l 1 ] It** 1 0 fc»Vvt\ 

ftflHHaasc. 

[If** l 2 ] If** l l wawc, 

men? x 5 & utr k *¥mt -tiwmswssm 

Be 

[If**i3] §f**i*fc(a5{c*5v^r, 
±Bm«, iizx±.<Dm%tk Ltz^ k&tmk-t zm&m 

[ff**14] m*«l*fcB6fcj8V^-C, 
$btc, JbB»&iif*t«&$;ftfc±BB&£fl-8Btf>B 

aB&fi^&s&B. 

[It**i5] tf**i*fcti5^*5^r, 
±mmi£(omwkti:zm@L&im£tiitm&. m&zn 
tc±mm&zmmm&k Lxmfe-rzuoici-tzzk® 
mk-r^mmm^mmmo 

[ft**16] ^*y*fcffLrv^|in» *fc*?--0 

9Hfc £ Hfc i:BB«*¥ffi*- b nffi^m-f S^fy^ 

RfS^ift^nfciBB^l^s S^B^t, ±BS*B« 
li*t L-CBlf^(0ffiilP fc 9OfieTn?r«-1-'5B^i: COW 
T?, l/mB*<0»St?ttB-fH*ttW-f-5^7 l S'^' 

«ltil Lfc±BffiB-f tuS-ME-f 5^7^ y^t , 
±ER«^St*3ftfc±EBB*an*-f y^fc, 
±E^y^S:BH-t, ±EJlPjl*iifcH**JPJlUfc 

£ixfc±BH«ft'H«!»» b¥ffi^3t*r5 ^ t 1 y 
^ 4 b ft S r i «r4#m t i" 5 B«ft #*aa^ri£. 
[If**i7] ^-ry^Srif urv^snij, 
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5 &S©B3 #ittfc»/h £ V ©# 

i, 

**B*£iifc±eB*t'K £«H&fc, ±fESigB& 
fctf LT jfr5£©ffifflrt©ficg-f tbSrW-T 5 Bft t ©M 

t?, ^/mii^^»g•x?^ifi-f^^sr^t^■r5^7 L s'7 ,, 
±tE3t w^fS] -^sm £ friz±&w&zmni- z>*7- 

[*W©BMB4»Ml 
[000 1] 

[BH©JH-8ttffi#*F] -©16^14. **©B«Sflr* 
*»€> 1 ft©»ifcB£±j£-f S r tfr* 5 B&fi 

[0 0 0 2] 

ffi*<D8.ffi] #JhB*-K«r*+«*^5-# 
vvrfiutB©«jl££fir5i§£\ Hi^T^StfWft:©— W 

[0 0 0 3] 

[ISWdS«ftL«t5 t-f-SKH] L^L&tfSib. »B© 

■f 3 1 f icfcia^©— ^©3fc Udvpjffl LT^ftV\, ^co 
fcft, ^^^^y^TfMUSJxfcftihMH:, S/N 

[0004] LfcasoT, roswffliwit fikihLfc 

[0 0 0 5] 

[■w*»ft-r*fc»©#ai 1 icie*©3&w 

B{gttc*f L-Ci?f3£<E>«5lfflf*9©<£g-f Jx*-#-rSBtfei: © 

a» & ft * r & *«HK* r * b«« **aa»«-c*> s. 

[0 0 0 6] Hr*«5£ett©£niS* ^y^SrJfU 



TV^Wk Btfc£l«&«&-rsSI&3lf J F-i:, !KR©B1fc 

©B«©3feitt^[Rl©S«i*ff53fett3E«i#at, 3fetti£ 
*3*tfcm*f>. S«B&i:. LTBfJfe© 
«6ffirt©tee-fnSr*-f-5B«i:©W-C, l/mll© 

5B^ffi^a*g-efe-5« 
[0007] it #g i e icmm<omm^ *y* v 9 
l-c^sw. »»^T?B»srW*a«-r5^^yy 

i, JWfc*JifcH«*¥B*»6>n«^**i-5^yy7' 

/mB^©fflf«-effi«-fn«:tfeffl't-5^7 1 yyt, WD 
m®L*1Stm--rZ>x l ry7k. t s j rv9*mtk* IM&Z 

a. 

[0 0 0 8] IS*3B1 7C|H«©ISWtt» f+s^fcjf 
L-CV*SIB. «gi(S^T?B«fcSrl«5!iC«gi-5^9 1 S'7' 
»©Bflkfr]|Ki-«^©BA^ifcl»»/h$v^ 

i, aMWHftSftfcB**, giPBISti:* SBHftlctt 

u-cfB£©«Brt©tt«Tn**i-SB*t©Dii-e, 1 

ftfeBg^g^S^xs/^t, S'-ry^frM-ffe* AD 

y ^ t & ft 5 w fc tttft t i" 2> Bflift ^fea*ffiT'fc 

[0009] afiWUf^tcf-f 7 W|«3t 

^r©f f w^^/i'*p<7©ll)<jt$t^C)i$t?iiS» 
Srl«iUC3fc*lO*rtl*r1tjEf 6 i 5 t-3t«^*^*K») 
**, »ft^W^«^Sr»^-t-5„ «^$nfcB^ft 
fPit> WStC7i/- H^ft^-Pl 
t f±^ft5H^ft#P 2 t * 1 /mB^©*»St?fi:g-& 

U-*fL-TB^ff^P2©firfi^W^tl5o ^©tfeffi 
ttJKi»>&BBi > &Utm> H«B», RfS3E», HbK 
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[0 0 10] 

StvTV^SM, CCD*fcir?-2~(ft|g$*lS. W^X 
fc££ii5#*M«Wl5l 2^««&$tl5. jH&MffiWAt l 

[ooii] ccD»^m^-2-c«, &¥#a>e>©A*t 

5. rftKioT, CCD«ti?2Wl ; f->t7!)'«: 
BB$ft> f*»Siifctt¥ft:©|fctf*9ia*iT,5. «t«J 

fB^t#ri) tit, B^Ma(HiiS3^^$H5. 

[0 0 12] BttfeBBBS-m, ft3*r*J:5l-, B 

0383(4, ^3V9lcJ;oTil»$it5. Bfc&SB 
% 3 -C^j* £*Lfc-£-$B&«^l4, ffijSBB 5 ^f*& $ 
it*. ffi*E*5'v#|&£*tfc£rtH««*ri, — J.B 

ife^y 4Hftf&£*i.3. 

[0 0 13] B«M*y 4K|E«S*lfc^«Kifcfll* 

14, BiiHKsfcio-ciBitJaa^ifcSit*. -fitt 

EG (Joint Photographic Experts Group) ^ ? Jfe$tl/ 

S, KQoKtt, fetfcft. ftftl, *tt©#B, • • • 
[0 0 14] f-^-^^ftAD^tifcffi^B^f^tt, 
B&fi^irlr:/^--^, 9 ©MlPfcttoTe 

mfvfjx?, fimfs.? 1 * it 

[0 0 15] &tf5#-^d>b©^ta£Cfc->* = >9 



LT-MB^*y 4^IStS$tl> #»E8S7»j:±o 
14, J PEGfflS^'iftJivS, £bK, ffiiiSB«fi-§- 

©*(bI, • • • ^©tt#* 5 ^Kbn5o #B£il,fcB 
[ 0 0 1 6 ] ±* LfcHfc* * y 4 (4, 

i^bixs. :©il, B»&a^iS$*v5SI«t, ffiB 
<fc.o-t#lj-5<fc?KL.-C<b&^U EttSftfcftS-KB 

!>, £E«ffl©^*!>*iJ:t5#3Ml07«*PSrSi]*KKIt 

[0 0 17] ::-C, ±ifc LfcBft&SBB 3 £0 2 £ 
fflV>riftW-r5„ CCD««BT-2*»e.tti(&$*x5B<fe 
{§#14, A^SSB-2 ia>bA7j£*i3. A^£*lfcB& 
ArtHflt**!) 2 2^«|&4ii«. A73B«* 

*y2 2(c(4. «»*iifcmBift«**«Etts*ia. * 

Lt, /<S'7r^ i e!J 2 3(C1|4, <fc 5 \£ 1 7 u- 

-A<oS!pi45B«l«# (EAT, Sl«*«*i«ff 
5) *E«S*i». -BfcLT, A*B*L**!>2 2*s 
i^y7r^*!) 2 314, 8t*i/h<DVGA (Video 
Graphics Array) %Lfe<D&1kX'$>?>c 

I 0 0 1 8 ] &e&tt||HlJ& 2 4 "C?(4, 17U-AOSP 
B««*C#braB««*r4ifOJ: 54ffi«K*S 

SS^bHS. r©teg&tHBB2 4f4, t£±tt^lHlK2 

5, 27, ^oy^s©ftiiHi@»2 eioit/feasi 

StBB2 8^b«^$^5. 

[0 0 19] i<D— ^-CI4, ^y77^*D 2 3IC(4, 
SJpBlftm-i-^IBti^^So rogi»B«ift^i:Lr, 

B0Mt#i <7)fi:tt/!i5 3 o %« imtiZ t , ^©30 %li 
i?«ftfcmB&ft-li-as£i«te«^i: LTIEtt^H5o 

-f**>b, mBftflr#^S9Bftflr#-^&3o%sjfiK 

b 3 o %« t , *<o9M*.m##m9m*m* 
tvxoLm&mcm^ibfiZo z<dxhc s mmm&m 

*flt##siPBftflr*i: L-ce**n«. ^ur, 

SPB^ft 5 SB«l#^ofl:BAStt W $ *t 5 . 

[0 0 2 0] mB^«^-(4, J£7c«FfllHlK2 5-tt^$ 
tt, X9«ftff«HU tt**BBI62 7HM&3iT/5. 
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ftS*#lt $ ftfeBtMS^ i 8 te^ffi* £ *t5. 

K 2 7 ft. -fnyWt XKtt *>titi& < , J£^#F5 El 

7±!9J£vv!MX;4S&H-e*>5„ £ Ojfc^MllgS 2 5 
J3J:tf2 7-Ctt, «W&S*i,*:il*«-f-*n«SaE*Lfc 

HIBgSWrfi'SiJfcl/r'fefiv*. ifc*c£;ix;fcgiB 

&2 e^tftifcSftS. 
[00 2 1] :7ny^ft<D#etfctt}IIIK2 IS 
*©l/l~l/8 dfta-C^n y t ft©teB;651&W $ 

fflU)fc^J:5^-t"S. /*y T^VaWH-gfi, 
Va = L (yi 2 ) /K- (Z (yi /K) ) 2 
fiU yi :J*«tt, K:7*By?rt©B|Ri:t5. 
[0 0 2 2] &3IS(3HhIS§ 2 8 :/n y i 

iU &Hro<0¥fT&ftj££tf*ft 5,^5., 

*#>btitL«LZfa<»¥ft&mtf&&y [i] iUi* 
fi©¥frfiiMx [i) fci-S. #<©7b-^|; 
oV^T, x Ci] *SJ:tfy [i] A^tnm^CttSr 

ro«!(ajS9HllB2 8-C*fflSixfcttjtf-^tt, II 
*&B*.«aHRrt&£, lB**ffi©/J«#,k£8Fo 

**y 3 3^fWft**L, /Hfo*£HU Hfc-rfc UHIWE 
83 0~{tfe&£ft.5. «ia«S(HlK2 8-C«IW$ 

ftfcB&£I^»tt, H«E»llK3l^ttl&SJiS. 
[0 0 2 3] ■^&UtPI]IIIK3 0"Ctt» 

fO<y 7 r**!' 2 3 a» 6 ft 

^ownflnwcwL-cBBi" e> 

JUT 6 UtWlElIS3 OfcWu ttBtftttEM2 4*&<Nk 
j£#<00. 7ris«S£;h,3„ BiiR-f 6 L^iMlHl 

AX (1-0. 7) +BX0. 7=C 

mtm^cMLxo. 7B^-fe.b^jfi$^ 0. 7® 

£ftfcBfc{f^tt, ■*-f&LttPQEIK3 0])>&IB4«. 



[0 0 2 4] B&£»l§18& 3 1 "CIS, ttJ&SftfcllftK 

*s*$*b5. £©«MHBB0!&3 l-CHu 

fi, Bfc£J&ia!&3 l^C)Jp^|HlgS3 2^#y&£ft5 0 
[0 0 2 5] J0l?[H]gS3 2T-(± x ^1^*1)3 3^ 
b©B&ff-5§-i:, H&&7g|HBg3 l d»e> ©ifHfeff 

y 3 3»c«i&Siia. 

[0 0 2 6] tH^B&p' * y 3 3 T-tt, ffce&ffilUgg 2 
&*it3„ fljxtf, ttB8tffll§IB2 4-e 

3. 7wm#7k¥-jjmc-rtix^5tmmztitz®&, 

zomtim&st*}) 3 3(cfi, ficllttWlHlK2 4d»68 

iE-T5J;5ic, ffi^B&^y 3 tK¥^Ir!^3 
■*r*tfc(fc«i*SJ:5K:, BfcfH§-tfs»#ii*;H 
5„ H*T e>L*tW(ElK3 OT'0. 7Bfff-f 

p>£*k r©ffl^iiift>y^y 3 3T-3B^-f b^H5o 

!^P^|hIK3 2f*D*$tL5„ r©Hi^H#p<* 
y 3 3©JK«1M Xtt, CCD»lfeiS^2©iSm«<Oj»: 
fflF*»e>*-H»t*5. -^JirLT, -^cDiKgii. 
(p)(C± l 8 OS, ^S*fP](C± 9 o&b-f 5 0 
[0 0 2 7] r<D— 'CT-Ctt, 2#-C6 Oft^lf^ff^-© 

-a-, ttrtKfcj* * y 3 3 tt. 1 4 Ify h©VGASftl: 

W*lf«^*!J3 3!»»6JDjHa*3 2*JirF 

[0 0 2 8] »»[HlSS3 4 "Ctt, n tfc&O* £ ftfc-g-jfcH 

LT^5fflt, ffi^jM^^y 3 3lciP»$^5^Ii 

y 3 3o«f-cao»$ix5'tt«*s- : &ix j eHII'5c5. -©fc 
ft, «*K:^»Srtt»-eM«ti-at*. 

laot^MtiSft^ro-C, B^S»-n©ffiSr!B1ti- 
[0 0 2 9] iS»^mieIK3 5-Cli, tt*&$^fc^B® 
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flr*K# LXRffifrb ¥B^&f S § ft 
5. i5*£&$ft, ¥ffifcB»£ftfc£j*BB«#a j a»B 

3 5 a> e> * j/ ^@g§ 3 6 ©m*-©A^*^-tt 
*&£ft3„ ^^y^iHiss3 6-cwt, n«*»bspffi^aeift 

[oo3oi rcD-n^ffi-ett, tt±#ofc-g-j£BB 

ft^-ro®^is 1 0 S^Ti ft 9 *ti:/h$ic i 
UWBB«IbIB3 lT-Jg£ftSR1Si£&£li-f i KS/&Sft 

vmo-c, iSMCifciaiS3 5-ca**t>ff5fM!**v^ i 

oT, icoipft^, *4y?-m&Z 6T'f4, BSsglnl 
K3 4^fe««&$iiSiS»^4rlfeLT^ftv^iB«tt 

[00 3 1] * fc, tt±a> 9 -g-J&B&fa f©B^ 6 
OffigATift 9 /h$V>r t Wft»*oTV»S t # , Jfc 
A*tRi][@]S§ 2 5, 2 7t3iU:iii^iE»[HlK3 1 iC*3V^ 
■C, JSSftSRfSSS&i:, i££*lHl8&3 5lc*5V>T, R 

HBHIS&25, 2 7j8.J:OtWfc£j&[H]&3 UCtS^T, {ft 
»3ftSBBB*lC#LT*J^^*#B*[ai©BB 

fH§-aSjg&$ft.5. 

[0032] $ e> tt±*5 9 ^wm^nm^ &m 

1 2 0gK*±-C, RlSf^fcspffi^ cDig^&riS-etfti^i 
f , fe**tWlHlK2 5, 2 7*3±VPS«3E^lHlBS3 1 IC 
fc^T, R*«lftSiifc«li©**» JMBIB^.fA'*' 
3 7"*«B$fta. fc*»U £M, -fftfcb&S (-9 
0g~+9 0*) i^m^(O^tH-ftiff0, -ftl- 
J:oTJ:0a^-r^iii^(ctt±lf5rt/65-c*#5o 
■c, r©±; 5fti§£\ *W y^HH&s 6T-f4, &*H]8§ 

;!«IiR£ft5. 
[00 3 3] *-ry^EJ&3 6"C?§#1 

3 ftfc-£j8HBflr*tt, ii5*§E^p7 ^3 7 £ 
ft3. S*»iS7^^3 7T?li, tt^^tifc-a-^H# 
«##J:9»W4£j«HB«#fctt±rr&:li, S/N© 

3 714, HBF W7'-Xh7-f;^) ft 
[0 0 3 4] Z(D£?\£ y ffiB^*>*Sr^5Iii*flr# 

T, U ^^ft-rsrttcio 

t, y^x'is^-YV-fe/w^ftsro-e, s/N^(6i±-r 

#*-MW*fc*i:u 7GCDB&fi^©Bifi£Jlft3teg 



[0035] COtlllttt, A^B&y *!)22l; 

£W<y7T**V 2 3d, R^WKBlJ-a-p 2ft©H 

fl0»£ft5„ fcfcL, r©t*R*^*«rt-«. Sfc, 
«B3ftfc£T©BB«*# 1 ftg Kftf^ftfcBBfi 
^-coaglS (100%) fcig^ftv^ta^it^^o-C^ 

£T©BBft^©&S&tti ; S:fi 1 5 J: 5 1- L--C t> 
[0 0 3 6] ±MLfcA^3B^P<^y 2 2*iit//<-y7 

r p< * y 2 3 ©b^im x»4, t**,f>tA^it©ift 

*+aiUtiV^. #Jxf4, a = 0. 2©i§£\ 
BlSf^ 7 6 4 t ft 9 , SffBlfSaS 5 7 6 t ft S„ AtlM 
&fEV 2 2JiJ;^y7T> ; t!) 2 3©B{£fr5§-©t* 

yhBtt, ift>fet>A*H«i:Wi:-CAv\ 8 
fy hx3fe-CAv\ 

[0 0 3 7] tUftBB^y 3 3©bbim'x 
14, A^iS©ltlC»i L-CtAv. ffl^BB^y 3 

3 f y h *«t, sp^-r § B^m^ott^ic 

flc#L, «**S2«K4S*li:i Hilo-f 6. m*. 
«, *n^1-5B^«-§-««:^:^ l 6 ftft 5> 1 2 t'-jy h X 
3fetftt), 6 4ttftf> 1 4 fc's/ Fx 3fetft5<0-C, 
1 6 \f y Y X 3 fe« t* y h ^^Sfe^tf , 2 5 6 tt<75H^ 

[0 0 3 8] «nfcLfc*Wu:rtitfc##*» 
-«s)tL-T, i 2tt©BHftflr*!»Jt»*ftrv^ 

fc#^-, H3IC^i-J;p}C, ffl^I^*!J3 3l;, 1 
feB<0B&fHi\ 2tfeS©B^ft^-, SttloMlflt 

*s<fctfi 2ttB©«ifcflr«-^apj|t*ft, ib 

fi^ftS. 13AU, W^iiflM-ty 3 3©1MXT»*) 
9, H3BI4, CCD»2«>f,Ui*^5t^X 
■CfcS. *fc, 1, 2, 3, • • •, t54tK12W^ 

ie^a^$ftfcB^ft#©ii#«r^-r„ i©n3^> 

e>»»Lfccor-, B&tf>&g#4> L-f o^ft o T V ^ r 

[0 03 9] 3fc(*^J«lf|5 1 2 CTJfcWsr 
I40jffl$ft, 7 ! <<i?y->vl]* ! 7 b&i*ft<OfttttiL 
mZ-felz&ft-fZ. 1-ft*>*>, ?4*S9 
» LT V ^ i a»©*l« K**^r«*T-i»«» $ ft 

So rwr^x^^y xa*«:{4^7 vx/^x&ym 
■fSfflWft, l7^-/vK*fclil7i/-AiU fe7 

6. 
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[0 0 4 0] y-fes> h-fS^f 5 Vif\t. CCD«M 

[0 04 1] ^-Y$y^^-b§ril4tc^ 
04 Afr^-TJ; 5K> i'-rs'* l 0^}f 

i*5H^f^fe7U-AiliK6til-ffl^^ixS, 04 
Clc^-fJ: 5 fc, W2i£*v*:Bit!fH§-P 1 14, A;>jB& 
^^ey 2 2ici2tt$ti5o ^tr, El4Di^i-i5 

[0 0 4 2] *rLT, A^B&y-^y 2 2(CiS^ft^P 
2^12®^^ /^7r^*P 2 3(CH^fS-^Pl^|a 

it^-t^sttic:, fi:e^aiHisS2 4-ei4, B&ft-fi- 

P2l^UTH^ft^P l©ficH^ffl$ix5o 14E 

■fbLffi®\Bl&3 o-tt«&$^ Bfc^iS&ttB&g 

[0 0 4 3] 04 FlC^-fJ; *©«ffl)gmicS^ 
^■C, H^-f P>L«P B ^lH)K3 0*5AO!H^^|iIK3 1 
IC*J^T. H&fr§-|C&S3*>Jt£*t5,, *L-C. 04 G 
ic^-T J; 5 ffl^B&y y 3 3 (c. Ma^iiJftfc 

©^tb^wffis^i-s^v^-cttj^H^^y 3 3^ 

fe^frbix, *£fc©B&fIf->^fi!c£ixS„ 
[0 044] S^j/*1 OSrSt-fi, $rU«fc£&!3 
iMf^ifcltft, tiWjB&^y 3 3©MW^fc 

5. ftfcB&ff^tt, m4H\Z7rrt£? 

ic, -&mmy-<fr*z 7£iiiiu s/n<d&<, b 
#v ^)£B{t!fl^;6S£f£ £ *i 3 „ 

[oo4 5] z.z.x\ z<D&mmm£titz%2<Dmm 

9 (^*n.5H^«iffilHlK4 4 ^bfflTJ^ixS^ 
BUtft-f-i, CCDa«t^2^e } ©iitfeft^i^ibf6r 

^■««**fcttH«l«*Ht, BRERS***!**'*' 

[0 0 4 6] ^^y^|HlgS4 2-Ctt, #3I[H]Sg 7 
£HS£j«B^»* ^>fBB4 
l *^LT{^SftS^j*H^**fcttBfc«-§-&*» 
x — ( t - (tmax- 1 ) / 2 ) • 
y = (v— (vmax— 1 ) / 2) • 



[0047] *fc, #KiHiK7a»6>tii**jxsi»c©ii 
stasis 4 4*3 j; of^- * Ktnae 4 5 - 

tti&£ft5„ B&«yS$B4 4m -hiBLfcBflM&SH 
5. f-?f»[§K4 5-Ctt. fflMf4 6^Ut^t- 

[0 0 4 8] roijfc, nttofl(l^<ili;n« 

tt5o y = ^-eBflW&ffl£fT 5 £T©B 

fcflHHr/*y=»l'fcte8U />-K!73:T<D#g-i:B« 

[0 0 4 9] m?> WMt^fcTBA^HIK^SetM- 

BK^©*^#:i4» f^i?*^*^?io*Rg45»4 
fc»£\ »I5£H/!:Bte(-, ^©JlftSftSS^lOfcCfc 
[0 0 5 0] t:^ ±i£l,1t&±ffiffl\B\&2 5*5iOt 

SrJWUUfcnffiaE*oSi|it**B«T?fcx new 
t^©B^©raPStSrJt^i-5t. AMt*t£C&fc 
ft, H«**!»sitSix5. 

[0 0 5 1] ±-3t, SJpB^ft^tmB^fl^-tofi 

■tttus-tf 5»^» B«(s^c#u-cn«ae»*Krt-. 

r Of^ Wfrji / =7 H6 BC^-f J; (m 
m) ©Bl8<ah-v¥B#L H XL V Xr*«*i5 
J:5CftoW5. :©*»*fiL (mm) (DRfSiB 
icS^L, w©RffiBSr*{c3FB^t£lffct)©Srx- 
y JpBfc-t"3 (06 A) o CtltrS»tmaxXvniax(D»|i 
4^<0B^ (t, v) \c&m-fZ (06 C) o 
[0 0 5 2] t, vSrftftSt-titicm-rSx. y 

( 2 • 0 H /tmax) ( 1 ) 

(2 • L v /vmax) (2) 



(3) 



(4) 



[00 5 3] &a P 1 ; 

P l = 7c/2-x 

[0 0 5 4] 

Q 1 = t a n" 1 (y/L) 
4:45. 

[oo55]a(i) % a(2),a(3),a(4j 

tt, fiEEOlj^ (t, v) (PI, Q 

1) &#»5#ifc«:^Ltvao (PI, Ql) 

<&#ftaSh-v¥B££fc>5Jffi« (h4, v4) tt, 
h4 = L/t an (PI) 
v 4 = L • t a n (Ql)/sin (PI) 

[0 0 5 6] :Olg (h4, v4) tCCDi«*f 
<DB^ (i, j) fcOHtttt, 
i = (h 4 • tmax/L H -htmax— 1 ) / 2 
j = ( v 4 • vmax/ L v -h vmax — 1 ) / 2 

[0 0 5 7] £it&<0S;tt, *IrJ (PI, Ql) t-#JE 
rSCCDjMMf^±fe««fcSI»telt»Lfc* (i, 
j) £#&S5tT#>£ 0 l»(t, v) St#x.T*|r] 

(pi, qi) zbtcmm (i, j) #**o 
fee, KH^ojftftBtraak^jft^&ttnmtrff 

v\ £<Dfc*RffiJfi*<D/& (t, v) ^f^^rta. 



[0 0 5 8] 0 7 teSrJ- J: 5 K> 7 f -f^*^5©a 
MMOCH, x, y N z<0Jffi«2R*l8<Di5fc»: 

#>S 0 ££EIBf Cm] oOTKMTBGtfftS. ■ 
«Lt<0j£PM\ *^(*:¥BH±O^Q^i5fiB*tt5. 

[0 0 5 9] »#S;h,fcBfcfcoivC\ 
dx : x#[*|tf>B*1>MX (m/pixel ] 
dy : y*W©I#t-<X [m/pixel ) 
f ' : x^fpJOttH [pixel ] 
7) ' : yj5fa<D$M [pixel ) 

[0 0 6 0] £&SftfcM<feteovvt\ 

e x : x^^Bif^fX [m/pixel ] 
e y : y ;frfRjtf>B^i>MX [m/pixel ] 
5 ' : x^rpJCO^g [pixel ] 
T) 9 : y^fRjOffig [pixel ] 

[o o 6 l] B«±o^Pfi, ft©i5i:«ni:^ 

[0 0 6 2] 

»l] 

P = 77 ■ 

- "/ 

[0 0 6 3] &P\£tt&-tZ>Q&#±<D&Q& 
[0 0 6 4] 
[£*2] 



■ xq 
Q = m 
L J 

[0 0 6 5] £P;fcJ;tfj£Qfi— ifcBl±fc:fc 

[0 0 6 6] 
[*3] 



S? = k-OQ 











77 ^ 


= fc 




L -/ J 




[0 0 6 7] 


zmmt 




k=- f /z 


q 





xq 

yq 

zq 



[0 0 6 8] 
[f£4] 

-/ , 

0?X -3(7 

-/ 

[0 0 6 9] ««m©i*±©ttl£' ^6 

[0 0 7 0] 
[f&5] 



V J 
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zq 



(X? + IT 1 7? ' 

. 0 



[0 0 7 1 ] Rf2. ?4*J9;V13* y<D^k*&t<D'fi 



+ rj' ey R 



[0 0 7 2] 

me] 



Ls 



0 -sine 
R - 1 0 1 0 

0 cos B J LP 

(PAN) 

[0 0 7 3] 0,0, pft'Oft. 



0 0 
cos # - sin 0 
sin ^ cos $ 4 

(TILT) 

[0 0 7 4] 
[»7] 



cosp -sinp 
sin p cos p 
Lo 0 

(ROLL) 



a 



i 

o 
L 0 

0 

1 

L 0 



cos 0 cos p - sin 9 
- cos 6 sinp — sinf? 
_- cos 0 sin 6 



sin0 sin pi 
sin 0 sin p 



COS0 
COS0 

_—sin^ 



[0 0 7 5] fc4*. 

[0076] J£^±<7)S^^cs<5v^r^ofccwfS^-<^:5 

3fc(*3E»^^n ^9 AO— W«rH 8 *5 J; tfH 9 Ic^ih, 
^^(HJftO^a^Att, *^pa Cdeg ] 
U ±^q a [deg ] h SNPtHH 9 \C r a [de 

g] n-^LT*»LfcB««\ lEESrftlvrJMJUfc 

iS*flr*fcra-¥ffi±^*iiii-at>wT?*5. bio 

Cdeg ] /<^LT!Sj^LfeG2¥ffiOB»ft-^t4rl^- 

[0 0 7 7] »^^©aB5ti^^*^»SOrt« 

ItTlWLfc-ffilSrHl l^^fo *fc 
■AM:, 5 2 [degpp ] X*hZ> 0 01 lAfi, f*-f *J9 
/^^?"T?iEiBSra»LfcH««*-e*)5o Hi IB 
ft, Hi 1 AKiS-fjEffid^&f s -f^A'*^?fcfe^2 

o*^^LT«»ufcir«flr#-e*5. ancit h 

1 1 Afc*t , jEBB36»6f f >r^/i/*>?Sr±^2 Ogf 
^ h LT«jg£ LfciBlfe«-^"CfcSo H 1 1 Dll, H 1 1 
Afc^l-jEflBs^fef-f Vttvij* 9*I$§HhI9 £2 og 
n-yi/Ur«KLfclBftfll#"C*)S. HllEtt, (Hi 
1 A IE ffifrbfji/f/l'X* y&&^2 OS^V 

l> ±^2 o«f ^nrjWL«m"e*5. H 

HFft @ 1 1 AiOTtiEB^ef-f ^^^^7* 
[0 0 7 8] ±a*LfeH8*5j;t?H9^1-3t<*3El(l^ 



snip 
cosp 



T'n^Atfll 1 A^i-iEffi©H*fi#tl^-¥® 
M^&Lfc— #J£rHl 2 o IH1 2AH HI IB 
«c^i-B«flr#**«S*Lfelii{fe«»'T?*)5o HI 12 
Btt, 111 lCl!i*+H«fll#«:5t***LfcH«fS* 
-CfcSp Hi 2CW:, HI lDC^tlMfttWif 
«LfcBlfcflr#-e*5. H12DW:, Hi lE(^fI 
LfcWfc«*t?*)6. Hl2Ett, H 
1 1 Fl!i^rH*fS#«r*»**UfcH*flr#'C*>5. 
*fc, r^Hl 2K:»-rMfc«#H:, lil*lf*©*-fX 
Sri 2 0%lc»J|»LT^afc«\ BM^lcftoT^ft 
v\ 

[0 0 7 9] £©£51^ ±J6Lfc»**||III0*2 5*5 

[0 0 8 0] ±»Lfc*HS»«T»fflV^fetL** 
* Rr**^©-^ £ LX7? 7~ << 7*7* y XJ* £rH 1 3C 

tdh<DXhZ> 0 Z<D2ft<DjfyX<Dffl\£MmVT&n<Dftl 

ore*** ^©r^y-fXxyxA*r**|pr«3iHFfcL 

[0 0 8 1 ] ;i<0fct<Z)ifcfl:5 4Wu 
(1) ^©#7*5 l*5,fctm®#7*5 2i:B*f*ndS 
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(2) #*9<Dtoftm&fflivm&ftZ<DRm*3iKtt^ 

(3) ^-WL, »5 4«Ut)AW:fiili 

r ^ 3 oo*ft=*»fc-ris* a s *> 

[0 0 8 2] COT^r^^UXA^iMffiWa 
laot, *^5d5±*iRjv^i:t, 013AK^-TT 

xy XA^fi^fti-So 

[0 0 8 3] afttelctt, B 1 3 Alcst J: 5 1:, 2ft 

»ufc*l»ttiiBii-s, *«n***u 2ft 
fcJfcilfcdSffllt-t-SfcSictt, EBl 3Blc5**\fc3l<:, B 

[0 0 8 4] £e>K* ytw^mk^-mt^xisy v 

h i/y/H H 1 4 *^^jH^-T(fe«P l [cgfig£tt 
5„ SiA 1 tettP i <Di/y h u>-X£^ 

LrCCD«ft* J P2±©ttBAr icSM^tL^o ft 
^^CCDji^^2±(7?fiaAl' KlftltSJxTV* 

5#£§, 7r^^;^^7^»*M«tyfi l 
an^i^AJrii^ffiiEAi' (cfitA2^5ft« 

[0 0 8 5] 



ttT^^^-f ^/w^^90[pjf S:±Tfe*^»d» 
[Hi] r^W^Iffl^W^^^-Mf^^^/w 

[i2] CCD^§g^Sffl^n5lJ^3®IllK^-^J<Dy 

[0 3] ^<Dftw<D74*j*>v%ty&mt-rz>m®Lm 

[04] r©3BWS:»W+«fc»©^-r^^^-lr-h 

[05] ^^jsw^affisixs^^^-fta^ 
[0 6] ^a»mkmM^ti6nvam^>nmK.m^b 

[07] c©*M^a«*ix53tlft**©R«^fflv^& 

[08] c^HKa«s*bS3fc»«»«>r^yxA 
[09] r. (om®\cmm£tiz>ytnm&<DT/i'=f y x^ 

[010] iio|BIH*!:a«SixS3t«*»oR«fcffl^ 
bti5B&^0-C^So 

[011] ^0»W«ciifflSix536«**0|ll«^fl|^ 

[012] ro*Wl^iWiSixS36««*<ottMlc«v^ 
b*i£B&^0-e&£o 

[013] z<DRm\cmmzh&%M'*[mx*<oni<o 
mzmw'tz>tz#><Dmmmxhz> < > 

[014] COl^lClffl Jtl5»^i^ i ^ 

mtoorhi 

1 . • • l^XS¥. 2 • • • CCDtSi^, 3 • • • 

aMfe&a[ai]& 4 • • -iHi^^y. s • • -Eosm 

6 • • • IBftMttt, 7 • • • #3BIhIK. 8 • • • * 
^HUKK 9 • • • v"* = 1 0 • • • S> ^ ^ 11 
• • -^£ir^\ 12— -ttttflflfftt 
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[H6] 



[mi o] 




[08] 



void heimen3t () { 

" thh *^Ilft [degp-O] 26.0 

« pa [deg] 20 

" qa 3§£ [deg] -20 

» ra [deg] 20 

" ga t'^U^-fXOf&Jg 1.0 

•tl 4MB7KUX 

* haize ftTWRlk [pixel] 640 

'' vsize aa®*JS [pixel] 480 

" st2 jfca7KUX 

hwaku *?aMt [pixel] 768 

" wuaku Sftl^gl [pixel] 576 

double cp , sp , cq , cr , sr , I ; 

double x , y , z , kl , k2 , k3 , k4 , h5 , k6 , k9 , i , j ; 

Int h , v . hi , v1 , h2 . v2 ; 

" mmw-m gi znomm \ [pixel] r± [go] *y 

I = hsize / 2 / tan ( thh*rad ) ; " 656.097 
" &fk&.<7) sin £ cos £;fc<fcTfc<c rad ttl[deg] £/~(Jti)M[rBd] ( = */ 360 ) 

cp - coa ( pa'rad ) ; tt 0.93969 

sp = -sin ( pa*rad ) ; « -0.3420 

cq - cos ( qa'rad ) ; " 0.93969 

sq = -sin ( qaVad ) ; . n 0.342020 

cr = cos ( ra*rad ) ; it 0.93969 

sr = sin ( raVad ) ; " 0 342020 
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[12 9] 



kl = cp*cr - sp*sq*sr ; " 0.92303 

k2-cp*sr; " 0.32139 

k3 = cpV - sp*sq*cr ; " -0.21 1 47 

k4 = cq'cr ; " 0.88302 

k5= sp*cq; " 0.32139 

k6 = -sq; " -0.342020 

« G2^iic©*-btGi™*-ea)B>l<7)tt'CK*-r4fc«>, tt**©aafcks i**©<fc5c4*o 

k9 - cp*cq / ga ; « 0.88302 

" CZ-Q ga ttS* 1.0 Etfx^fflKBltfeo ga = 0.2 *r*t. tt±*"JIi«0©»£ 1 / 25 \Z 

" tt±A<yiHfca>*t-fX* hwaku,vwaku^Ur.^"r^T(7)iI*ffiS*A4o 
h2 = hwaku/2; j* 384 

v2 = vwaku / 2 ; » 288 

pt2 = st2 + ofs titi;fc®*<D£ft7-C/0)5fcaI 

for(v = 0;v<vwaku;v + + H // ft *lMto±5-rVlwOL\T 

v1=v-v2; « +**JBjSi-T4o 

for ( h = 0 ; h<hwaku ; h + + ) [ " W*J©ft<D 1 >0 ^fflSHCOL^-C 

h1=h-h2; « 4>*£®j£utf 

x = k9* ( hi *k1 + v1*k2 ) ; w fi^jtf) x , y , z 

y = k9*(hrk3 + vfk4); 

z = -l +k9*(hl*k3 + vrw): 

i = hsize / 2 - l*x / z ; " x.y.z A^WStCOift® i , j 
j = vsize / 2 - Py / z ; 

hirci2 ( st1 +■ ofs , i , j , hsize , vsize ) ; 

I 

} 

I 
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mi 3] 
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